Summary. The Season of the year and phase of the menstrual cycle have little or no effect on the presence of anti-A or anti-B agglutinins in the cervical secretions. If cervical agglutinins play any role in the process of fertilization it is a more complex one than previously supposed. The evidence presented here makes it unlikely that cervical haemagglutinins can, by prezygotic selection, account for the reported 25% deficit of blood type A and/or B children among ABO-incompatibly mated parents.
; Levene & Rosenfield, 1961 ). The precise magnitude of this deficit varies from study to study, but in general is considered to be 25%, with a lower limit of 8% and an upper limit of 35% (Levene & Rosenfield, 1961) . This deficiency would be equivalent to a foetal death rate of approximately 8% of type A and type children or about 3% of all conceptions. Selection ofthis magnitude undoubtedly warrants further inquiry into the forces involved and the mechanisms by which blood group diversity is maintained in populations.
Three principal mechanisms for these deficiencies have been suggested namely, (1) meiotic drive (Matsunaga & Hiraizumi, 1962) , (2) loss of fertilized zygotes (Levine, 1943; Van Loghem & Spaander, 1948; Weiner, Wexler & Hurst, 1949; McNeil, Warenski, Fullmer & Trentelman, 1954;  Sora, 1954; Reed & Kelly, 1958;  Haga, 1959; Wren & Vos, 1961; Hiraizumi, 1964) or (3) sperm-selection (Gershowitz, Behrman & Neel, 1958) . The latter possibility has received indirect support from the demonstration of sperm-dimorphism with respect to the A and antigens in individuals with AO and BO genotypes (Gullbring, 1957 ; Levine & Chelano, 1961; Shahani & Southam, 1962; Popivanov & Vulchanov, 1962) and the occurrence of the ABO isoagglutinins in the secretions of the normal female genital tract (Gershowitz et al., 1958; Solish, Gershowitz & Behrman, 1961) . More recent work by Edwards, Ferguson & Coombs (1964) , Boettcher (1965) and Parish, Carron-Brown & Richards (1967) denies the presence of ABO antigens on the spermatozoa of nonsecretors of ABO blood group substances. However, about three-quarters of populations tested are secretors (Gershowitz & Neel, 1965) . Hence spermatozoa of such males with attached ABO antigens could be exposed to possible selective effects of cervical haemagglutinin in ABO-incompatible women producing these agglutinins. The (Takatsy, 1955) , using test red cells prepared in 1% suspensions with phosphatebuffered saline (0-45% NaCl, 0-18% KH2P04 and 0-26% Na2HP04). Titra¬ tions were performed by a standard doubling dilution technique. Titration of cervical secretions for isoagglutinin
Because of the mucoid consistency and because of contamination of cervical mucus with cellular debris and foreign material from the genital tract, the following technique was devised for titration of cervical secretions. A 0-075-ml sample of cervical secretions was measured in a graduated micropipette, deposited in a 10x70 serology tube, and mixed with 3 ml of buffered saline solution. Two drops of 1:10,000 merthiolate solution were added to this mix¬ ture, thus deliberately diluting the cervical secretion specimen forty times. After thorough mixing, the tubes with cervical secretion and saline were centrifuged at 3000 g at 5°C. The supernatant, now containing the antibody, free of the cellular debris and other foreign material usually present, was divided into three equal parts. The material in the first tube was titrated for anti-A haemagglutinins; the second tube, for anti-B haemagglutinins; and the third tube served as a control. Although a large amount of saline (40 vols) was added to the reacting substances during preparation, in effect, 0-0125 ml of cervical mucus was exposed to 0-025 ml of red cell suspension in the first tube of the titration, resulting in a dilution of 1:2. In the second tube of the serial dilution 0-00625 ml of cervical mucus was mixed with 0-025 ml of red cell suspension resulting in a 1 ;4 dilution, etc. In the final analysis, therefore, the addition of forty-fold quantities of saline did not affect the proportions of reacting substances in each tube of the serial titration. The large dilution factor was used in order to extract the antibody content from the original material and transfer it, or more accurately at least 39/40ths of it, to a more suitable medium, free of mucus and debris, for easier and more precise titration than could be done with the original material. Antibody, inseparably bound to mucoprotein or mucopolysaccharide, would not be detected by this method.
However, results with this method were not different from those obtained with a previously described method (Solish et al., 1961) , in which reduction of viscosity of cervical mucus specimens with neuraminidase permitted testing of the whole specimen.
One There are no significant differences in distribution of blood types , and O among the three groups of women in Table 5 { 2 = 1-80, 4 d.f., 0-8>P>0-7). If pregnancy stimulates haemagglutinin production, increasing titres with increasing parity might be expected. However, Table 6 shows that no significant differences in mean cervical anti-A haemagglutinin titres with increasing parity were detected among 452 blood type O Negro women, divided into ten groups on the basis of the number of pregnancies experienced. An analysis of covariance (Table 6 ) removing possible effects due to age of the subject, phase of the menstrual cycle during which the specimen was collected and level of serum haemagglutinin fails to detect any parity effect on cervical haemagglutinin titre.
DISCUSSION
The presence of ABO haemagglutinating antibodies in the secretions of the lower female genital tract is now well established (Gershowitz et al., 1958; Solish et al., 1961 ; Tyler, Tyler & Denny, 1967; Schwimmer, Utsay & Behrman, 1967; Parish et al., 1967) . However, the origin of these agglutinins, the mech¬ anism of their production, their properties other than erythrocyte agglutination, and, above all, their function are still unknown. Great interest has been aroused recently by their possible relationship to infertility (Behrman, Buettner-Janush, Heglar, Gershowitz & Tew, 1960 Mellors & Korngold (1963) , Straus (1961) In fact, spermatozoa from a type A donor seemed to survive better in immune anti-A sera than they did in the original seminal plasma. In addition, non¬ specific effects of anti-A and anti-B antisera on respiration and anaerobic glycolysis of spermatozoa were observed by Ackerman (1967) . The enhance¬ ment of respiratory function and concomitant reduction in glycolysis, which he found among secretors of ABO blood group substance, may not necessarily result in changes in fertility since Reed, Gershowitz, Soni & Napier (1964) and Reed (unpublished) observed no fertility differences among different secretor and non-secretor mating types. Exposure of spermatozoa to specific A or antisera did not produce any visible adverse changes in cell motility although the specific antibody was noted to be absorbed to the sperm cell surface (Solish, unpublished) . If these agglutinins had been cytotoxic, deleterious effects on motility and/or morphology of spermatozoa, similar to those observed by Parish et al. (1967) with non-agglutinating antibodies found in cervical mucus, should have been noted. These observations taken in conjunction with the more frequent finding of cervical haemagglutinin among fertile rather than among infertile women, suggest a completely different role for these antibodies from that originally hypothesized. Absorbed haemagglutinin may, for instance, protect rather than destroy the fertilizing ability of spermatozoa. Further evidence is needed, however, to support this intriguing possibility. Although a relationship between fertility and the presence of cervical isohaemagglutinins in the secretions of the uterine cervix has been demonstrated in this investigation, the relationship is the reverse of that expected if isohaemagglutinins were to account for the prezygotic selective destruction of spermatozoa, resulting in a deficiency of A and/or children among ABO incompatible matings. Cervical isohaemagglutin¬ ins cannot therefore be considered to be major factors in the maintenance of the ABO polymorphism.
